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Mycobacterium chelonae strains are ubiquitous rapidly growing mycobacteria associated with skin and soft tissue infections,
cellulitis, abscesses, osteomyelitis, catheter infections, disseminated diseases, and postsurgical infections after implants with
prostheses, transplants, and even hemodialysis procedures. Here, we report the complete genome sequence ofM. chelonae type
strain CCUG 47445.
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Mycobacterium chelonae, taxonomically elevated as a species in1992 (1), is a nonpigmented rapidly growing Mycobacterium
sp., which is widely distributed in the environment and can be
isolated from soils and waters worldwide (2). Its high resistance to
commonly used antibiotics (3) and disinfectants (4) allows
M. chelonae to colonize urban and hospital water systems, even
from strictly controlled water used for hemodialysis (5). This fact
explains its relatively easy access to susceptible humans. M. che-
lonae is a recognized opportunistic pathogen commonly related to
skin infections and has been responsible for tattoo infection out-
breaks (6, 7), as well as localized cellulitis, abscesses, osteomyelitis,
catheter infections, and disseminated diseases (8). This microorgan-
ism is also involved in surgical infections of implants with prostheses
or devices, transplants, and hemodialysis processes (9–11). Although
pulmonary infections by M. chelonae are not common, there are re-
ported cases of them in patients with an underlying pulmonary dis-
ease, for instance, cystic fibrosis (12). The elderly and those with im-
munocompromised states have the worst prognoses when an
infection appears and mycobacteria are involved (13). The aim of this
project is to present the complete genome sequence of Mycobacte-
riumchelonae type strain CCUG 47445, a highly drug-resistant mem-
ber of the nontuberculous mycobacteria group.
DNA was extracted from a 4-day culture grown at 30°C on R2A
using the Wizard genomic DNA purification kit (Promega, Fitch-
burg, WI, USA) after cell disruption using a FastPrep-24 (MP Bio-
medicals, CA). Whole-genome sequencing was done using an Illu-
mina HiSeq 2500 platform (2 100 cycles, paired-end, insert size of
250 to 350 50 bp), obtaining 7,526,798 reads, and a Pacific Biosci-
ences (PacBio RSII) platform using 10-kb SMRTbell libraries, result-
ing in 136,465 reads with an average length of 2.266 bp.
The Illumina reads were trimmed and assembled with CLC
Genomics Workbench version 6.5.1 (CLC bio, Aarhus, Den-
mark). The draft assembly yielded 85 contigs. The optimal k-mer
size was automatically determined using KmerGenie (14).
These contigs were used to perform a hybrid scaffolding pro-
cess based on alignment of the PacBio contiguous long reads
(CLRs). This alignment and the determination of order, orien-
tation, and distance between contigs was done using the pro-
gram SSPACE-LongRead version 1.0 (15). Gaps were closed
using GapFiller version 1.10 (16), based on high-quality Illu-
mina paired-end reads.
The result was a completely closed genome of 5,029,817 bp,
with a 63.92% GC content. According to the NCBI Prokaryotic
Genome Annotation Pipeline (PGAP) (17), this genome contains
4,726 predicted coding sequences (CDSs). A unique complete
rRNA operon and 48 tRNAs were found. The genome was also
analyzed using the Comprehensive Antibiotic Resistance Data-
base (CARD) (18) and RAST annotation server (19). The annota-
tion methods highlight 26 putative resistance genes against anti-
biotics (i.e., beta-lactams and rifampicin), as well as several
multidrug transporters, 21 genes for heavy metals resistance, 74
potential genes related to virulence operons, 2 putative genes re-
lated to pathogenic islands, and 2 genes related to persistent cells
capability.
The genome sequence ofM. chelonaeCCUG 47445T represents
essential data for phylogenomic studies and will be useful for un-
derstanding its pathogenic capability and resistance profile to en-
vironmental stress factors.
Nucleotide sequence accession number. This complete ge-
nome sequence has been deposited at DDBJ/ENA/GenBank un-
der the accession no. CP007220.
crossmark
Genome AnnouncementsMay/June 2016 Volume 4 Issue 3 e00550-16 genomea.asm.org 1
 o
n
 June 22, 2017 by Red de Bibliotecas del CSIC
http://genom
ea.asm
.org/
D
ow
nloaded from
 
ACKNOWLEDGMENTS
This work was supported by the Spanish MINECO through project
CGL2012-39604, as well as funds for competitive research groups from
the Government of the Balearic Islands (both with FEDER cofunding).
F.S.-S. was supported by a stipend for Basic and Advanced Research from
the CCUG through the Institute of Biomedicine, Sahlgrenska Academy,
University of Gothenburg. M.G. was supported by a postdoctoral contract
from the Conselleria d’ Educació, Cultura i Universitats del Govern de les
Illes Balears and the European Social Fund.
FUNDING INFORMATION
This work, including the efforts of Antoni Bennasar-Figueras, was
funded by Ministerio de Economía y Competitividad (MINECO)
(CGL2012-39604).
REFERENCES
1. Kusunoki S, Ezaki T. 1992. Proposal of Mycobacterium peregrinum sp.
nov., nom. rev., and elevation of Mycobacterium chelonae subsp. abscessus
(Kubica et al.) to species status: Mycobacterium abscessus comb. nov. Int J
Syst Bacteriol 42:240 –245. http://dx.doi.org/10.1099/00207713-42-2
-240.
2. Brown-Elliott BA, Wallace RJ. 2002. Clinical and taxonomic status of
pathogenic nonpigmented or late-pigmenting rapidly growing mycobac-
teria. Clin Microbiol Rev 15:716 –746. http://dx.doi.org/10.1128/
CMR.15.4.716-746.2002.
3. Set R, Rokade S, Agrawal S, Shastri J. 2010. Antimicrobial susceptibility
testing of rapidly growing mycobacteria by microdilution— experience of
a tertiary care centre. Indian J Med Microbiol 28:48 –50. http://dx.doi.org/
10.4103/0255-0857.58729.
4. Svetlíková Z, Skovierová H, Niederweis M, Gaillard J-L, McDonnell G,
Jackson M. 2009. Role of porins in the susceptibility of Mycobacterium
smegmatis and Mycobacterium chelonae to aldehyde-based disinfectants
and drugs. Antimicrob Agents Chemother 53:4015– 4018. http://
dx.doi.org/10.1128/AAC.00590-09.
5. Gomila M, Ramirez A, Lalucat J. 2007. Diversity of environmental My-
cobacterium isolates from hemodialysis water as shown by a multigene
sequencing approach. Appl Environ Microbiol 73:3787–3797. http://
dx.doi.org/10.1128/AEM.02934-06.
6. Kennedy BS, Bedard B, Younge M, Tuttle D, Ammerman E, Ricci J,
Doniger AS, Escuyer VE, Mitchell K, Noble-Wang JA, O’Connell HA,
Lanier WA, Katz LM, Betts RF, Mercurio MG, Scott GA, Lewis MA,
Goldgeier MH. 2012. Outbreak of Mycobacterium chelonae infection as-
sociated with tattoo ink. N Engl J Med 367:1020 –1024. http://dx.doi.org/
10.1056/NEJMoa1205114.
7. Sergeant A, Conaglen P, Laurenson IF, Claxton P, Mathers ME, Ka-
vanagh GM, TidmanMJ. 2013. Mycobacterium chelonae infection: a com-
plication of tattooing. Clin Exp Dermatol 38:140 –142. http://dx.doi.org/
10.1111/j.1365-2230.2012.04421.x.
8. Wallace RJ, Brown BA, Onyi GO. 1992. Skin, soft tissue, and bone
infections due to Mycobacterium chelonae: importance of prior corticoste-
roid therapy, frequency of disseminated infections, and resistance to oral
antimicrobials other than clarithromycin. J Infect Dis 166:405– 412.
http://dx.doi.org/10.1093/infdis/166.2.405.
9. Song Y, Wu J, Yan H, Chen J. 2012. Peritoneal dialysis-associated
nontuberculous mycobacterium peritonitis: a systematic review of re-
ported cases. Nephrol Dial Transplant 27:1639 –1644. http://dx.doi.org/
10.1093/ndt/gfr504.
10. Eid AJ, Berbari EF, Sia IG, Wengenack NL, Osmon DR, Razonable RR.
2007. Prosthetic joint infection due to rapidly growing mycobacteria: re-
port of 8 cases and review of the literature. Clin Infect Dis 45:687– 694.
http://dx.doi.org/10.1086/520982.
11. Pring M, Eckhoff DG. 1996. Mycobacterium chelonae infection following
a total knee arthroplasty. J Arthroplasty 11:115–116. http://dx.doi.org/
10.1016/S0883-5403(96)80170-7.
12. Chbeir E, Casas L, Toubia N, Tawk M, Brown B. 2006. Adult cystic
fibrosis presenting with recurrent non-tuberculous mycobacterial in-
fec t ions . Lancet 367:1952. http://dx.doi.org/10.1016/S0140
-6736(06)68851-X.
13. Jankovic M, Zmak L, Krajinovic V, Viskovic K, Crnek SS, Obrovac M,
Haris V, Jankovic VK. 2011. A fatal Mycobacterium chelonae infection in
an immunosuppressed patient with systemic lupus erythematosus and
concomitant Fahr’s syndrome. J Infect Chemother 17:264 –267. http://
dx.doi.org/10.1007/s10156-010-0110-4.
14. Chikhi R, Medvedev P. 2014. Informed and automated k-mer size selec-
tion for genome assembly. Bioinformatics 30:31–37. http://dx.doi.org/
10.1093/bioinformatics/btt310.
15. Boetzer M, Pirovano W. 2014. SSPACE-LongRead: scaffolding bacterial
draft genomes using long read sequence information. BMC Bioinformat-
ics 15:211. http://dx.doi.org/10.1186/1471-2105-15-211.
16. Boetzer M, PirovanoW. 2012. Toward almost closed genomes with Gap-
Filler. Genome Biol 13:R56. http://dx.doi.org/10.1186/gb-2012-13-6-r56.
17. Tatusova T, Ciufo S, Federhen S, Fedorov B, McVeigh R, O’Neill K,
Tolstoy I, Zaslavsky L. 2015. Update on RefSeq microbial genomes re-
sources. Nucleic Acids Res 43:D599 –D605. http://dx.doi.org/10.1093/
nar/gku1062.
18. McArthur AG, Waglechner N, Nizam F, Yan A, Azad MA, Baylay AJ,
Bhullar K, Canova MJ, De Pascale G, Ejim L, Kalan L, King AM, Koteva
K, Morar M, Mulvey MR, O’Brien JS, Pawlowski AC, Piddock LJV,
Spanogiannopoulos P, Sutherland AD, Tang I, Taylor PL, Thaker M,
Wang W, Yan M, Yu T, Wright GD. 2013. The Comprehensive Antibi-
otic Resistance Database. Antimicrob Agents Chemother 57:3348 –3357.
http://dx.doi.org/10.1128/AAC.00419-13.
19. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA,
Formsma K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson
R, Osterman AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T,
Parrello B, Pusch GD, Reich C, Stevens R, Vassieva O, Vonstein V,
Wilke A, Zagnitko O. 2008. The RAST Server: Rapid Annotations using
Subsystems Technology. BMC Genomics 9:75. http://dx.doi.org/10.1186/
1471-2164-9-75.
Jaén-Luchoro et al.
Genome Announcements2 genomea.asm.org May/June 2016 Volume 4 Issue 3 e00550-16
 o
n
 June 22, 2017 by Red de Bibliotecas del CSIC
http://genom
ea.asm
.org/
D
ow
nloaded from
 
